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2TABLE I: Total cross section, in picobarn, for H + 2 jet production, in pp collisions at LHC (
p
s = 14 TeV) and VLHC
(
p
s = 50; 100; 200 TeV) for three dierent values of the Higgs mass m
H
. Results are shown for gluon fusion (GF) and
WBF, using the inclusive cuts of Eq. (1) and the WBF cuts of Eqs. (1) and (3) for LHC, and the inclusive cuts of Eq. (2)
and the WBF cuts of Eqs. (2) and (4) for VLHC.
INCLUSIVE CUTS WBF CUTS
 [pb] 14 TeV 50 TeV 100 TeV 200 TeV 14 TeV 50 TeV 100 TeV 200 TeV
GF WBF GF WBF GF WBF GF WBF GF WBF GF WBF GF WBF GF WBF
m
H
= 115 GeV 9.9 3.3 66.2 16.8 210 38.5 635 78.6 0.57 1.4 0.71 2.5 3.7 7.3 15.1 16.6
m
H
= 160 GeV 7.9 2.4 55.3 13.1 189 30.6 559 63.3 0.50 1.2 0.68 2.3 3.6 6.8 14.8 15.8
m
H
= 200 GeV 6.8 1.8 51.2 10.8 170 25.5 524 53.3 0.44 1.0 0.65 2.1 3.5 6.3 14.4 14.4






























> 3 TeV: (4)
In general, the gluon fusion dierential cross section tends to peak for central jets and and at a relatively
small invariant mass, m
jj
, of the dijet system. This is because nal-state gluons tend to be soft and the energy
of initial gluons is restricted due to the rapid fall-o of the gluon distribution, g(x; 
f
), with increasing x. The
WBF cuts then enhance the WBF contribution with respect to gluon fusion. For the inclusive cuts, which allow
soft events, the gluon fusion cross section dominates over WBF by a factor 3{10. The WBF cuts force the two
tagging jets to be well separated in pseudorapidity, , they must reside in opposite detector hemispheres and
they must possess a large dijet invariant mass. The combination of these requirements forces the gluon fusion
cross section below the WBF rate for all machine energies.
This is demonstrated in Table I, where the expected H+2 jet cross sections are shown for Higgs masses of 115,
160, and 200 GeV, and for the two sets of cuts introduced previously. The gluon fusion cross sections depend
only weakly on the Higgs mass. Cross sections correspond to the sum over all Higgs decay modes: nite Higgs















) = 0:12. Dierent choices for the renormalization and factorization
scales have been discussed in Ref. [6], where a strong dependence on the renormalization scale was found for
the gluon fusion cross section.
It is instructive to consider the dijet invariant mass distributions for our two sources of H + 2 jet events.
Within the WBF cuts (but without the m
jj
constraint) they are shown in Fig. 1. At machine energies below
100 TeV, WBF soon dominates the m
jj
distribution: a relatively modest m
jj
requirement (500 GeV at the
LHC, 1 TeV at a 50 TeV machine) will suÆce, while retaining most of the WBF signal. At higher collision
energies WBF only dominates at very large dijet invariant masses, and cuts at 2 or 4 TeV will come at a huge
cost of WBF cross section. In addition, since the jet transverse momenta in WBF events are tied to the weak
boson masses, such cuts leave us with dijet systems with very large rapidity separation. Containing such events
will require superior rapidity coverage of VLHC detectors, up to jj = 7.
III. CONCLUSIONS
As the center-of-mass energy is increased at very high energy hadron colliders, the mix of H + 2 jet events
shifts more and more to gluon fusion induced events, even with cuts geared towards the enhancement of weak
boson fusion. A separation of the two sources is partially possible with the rapidity and invariant mass cuts
discussed above. However, other distinguishing characteristics will have to be exploited. Chief among these will
be the dierent color structure of the events: t-channel color singlet exchange for WBF, t-channel color octet
exchange for gluon fusion. The resulting suppression of soft jets in the central region for WBF events [3, 9] will
need to be studied in detail to prepare tools for the isolation of WBF events at a VLHC.
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